Cholesterol-phospholipid vesicles in human bile: an ultrastructural study.
Phospholipid vesicles, a newly described (bile salt independent) mode of cholesterol transport in human bile, were previously characterized by quasi-elastic light scattering and gel filtration. In the present study the ultrastructure of these vesicles was investigated by electron microscopy using freeze-fracture and negative-staining techniques. Vesicles of varying size were found in all 14 hepatic and 3 gallbladder biles examined. The diameter of the vesicles ranged from 25 to 75 nm by electron microscopy after freeze fracture and from 54 to 94 nm by quasi-elastic light scattering. They had a spherical shape and appeared to be unilamellar. The appearance of the vesicles in fresh hepatic and gallbladder biles as well as in chromatographic fractions was similar. Vesicles were dissolved by the addition of exogenous bile salts. Cholesterol is transported in human bile by both vesicles and micelles. The role of the vesicles may be particularly important in preventing cholesterol precipitation in dilute and supersaturated biles.